Comprehensive evaluation of variability in nicotine metabolism and CYP2A6 polymorphic alleles in four ethnic populations.
Human cytochrome P450 (CYP) 2A6 metabolizes nicotine to cotinine and is a possible modulator of nicotine addiction. Quantitative and qualitative differences in nicotine addiction have been observed between ethnic groups. However, there are few data on the ethnic influences of the CYP2A6-nicotine metabolism relationship, particularly with regard to black subjects. We determined the nicotine metabolism and CYP2A6 genotype in 176 white subjects and 160 black subjects, comparing them with our previous data from 209 Korean subjects and 92 Japanese subjects. Large interindividual differences were observed in the cotinine/nicotine ratios in plasma calculated as an index of nicotine metabolism in white subjects (range, 0.6-36.5) and in black subjects (range, 0.9-30.4). No ethnic difference in the metabolic ratio was observed among white subjects (mean, 7.2 +/- 5.0), black subjects (mean, 7.1 +/- 4.7), and Korean subjects (mean, 8.7 +/- 11.9), whereas Japanese subjects showed a significantly (P < .005) lower metabolic ratio (mean, 3.8 +/- 3.1) compared with the other populations. Women showed significantly (P < .05) higher metabolic ratios than men in the black population (8.0 +/- 5.3 versus 6.0 +/- 3.7). Obvious ethnic differences in the CYP2A6 alleles were observed among these 4 populations. The combined frequencies of the alleles lacking or showing reduced enzymatic activity (CYP2A6*2, CYP2A6*4, CYP2A6*5, CYP2A6*7, CYP2A6*9, CYP2A6*10, CYP2A6*11, CYP2A6*17, CYP2A6*19, and CYP2A6*20) were 9.1%, 21.9%, 42.9%, and 50.5% in white, black, Korean, and Japanese subjects, respectively. These CYP2A6 alleles were associated with reduced nicotine metabolism. Among the homozygotes of CYP2A6*1, interindividual and ethnic differences in the metabolic ratio were still observed. Thus some factors other than genetic ones might also contribute to the interindividual and ethnic differences. This comprehensive study of 4 populations extends our understanding of nicotine metabolism and the impact of genetic polymorphisms of the CYP2A6 gene.